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INTRODUCTION
Dictyosomes  are  active in  the  segregation  and/or
synthesis  of material  for export  from the cell  (11).
Product destined for export accumulates  in vesicles
attached  to the cisternal  tubules (12).  These secre-
tory  vesicles  may  contain  a variety  of products,
depending  upon  their  immediate  role  in cellular
metabolism.  This  heterogeneity  is  reflected  in  the
appearance  of  the  secretory  vesicles  and  in  the
size,  form,  and  density  of  the  cisternae.  Various
products  or  inclusions  have  been  found  within
forming secretory  vesicles  (for  examples,  see  1, 2,
6-8,  13,  15).  In spite  of this  diversity of secretory
product,  very  little  morphological  heterogeneity
has  been found  in the  central region of the dicty-
osome.  This central  region changes  little  (by pres-
ent  methods  of  observation)  regardless  of  the
functional  state  (11)  of  the dictyosome.  For  this
reason,  the centrally  occurring  cisternal  modifica-
tion described here seems of interest.
MATERIALS  AND  METHODS
The  cells,  Euglena gracilis  (Klebs)  "Z"  strain,  were
grown axenically  at 240C in a  modified  Hunter  me-
dium  (3) specified  in Table  I.  Cultures  were  grown
in  cotton-stoppered  500-ml  Erlenmeyer  flasks  con-
taining  100  ml  of media,  in  the  dark,  and  without
shaking.
Cells  were  prepared  for  electron  microscopy  by
standard  procedures.  They  were  prefixed  in  0.03 M
s-collidine-buffered  acrolein  (2%)-glutaraldehyde
(2%),  rinsed  well  in  buffer,  and  postfixed  in s-colli-
dine  buffered  Os04  (1%). They  were dehydrated  in
ethanol  followed  by  three  acetone  rinses,  and then
TABLE  I
Composition  of  I  Liter  of  Culture  Medium
L-glutamic  acid
Glucose
DL-aspartic  acid
DL-malic  acid
Glycine
NH 4HCO 3
Na 2 succinate.6H 20
EDTA  (2Na)
KH 2PO 4
MgSO 4 7H20
NH 4CI
CaCO3
Thiamine  HCI
Vitamin  B12
"Metals 60A"  (4)
pH
3.00  g
10.00  "
2.00  "
1.00  "
2.50  "
0.62  "
0.10  "
0.50  "
0.30  "
0.5  "
0.5  "
20  mg
1.0  "
0.005  "
0.18  g
3.6-3.8
B  R  I  E  F  N  O  T  E  S  579FIGURE  1  A longitudinal section through  the anterior  end of  a cell showing  the contractile  (cv)  and ac-
cessory  (av)  vacuoles,  a dictyosome  (d),  and portions  of several  mitochondria.  Numerous coated  vesicles
are  associated  with  the  contractile  vacuole,  particularly  on  the side closest  to  the dictyosome.  Coated
vesicles are also associated  with the dictyosome  (see also  Figs. 2 and 3  a) though these differ in size from
those  associated  with  the contractile  vacuole.  The  dictyosome  form  illustrated  in  this figure  is  repre-
sentative  of most  of the dictyosomes  of the  cell.  X  30,000.
FIGURE  2  This  figure  further  illustrates  the various  forms  of  coated  vesicles  and the relationship  be-
tween  the  contractile  vacuole  and  adjacent  dictyosomes.  Coated  vesicles,  similar  to those  illustrated
here,  seem  to  be  a characteristic  identifying  feature  of  all  plant and  animal  dictyosomes.  Contractile
vacuole  (cv),  reservoir  (r).  X  45,000.
580embedded  in  an Epon-Araldite  epoxy  resin  mixture
as described  previously  (10).
RESULTS  AND  DISCUSSION
Euglena  have  numerous  dictyosomes,  each  con-
sisting  of a  stack  of  15-30  cisternae  (Figs.  1-3  a
and  reference  5).  Dictyosomes  are  distributed
throughout the cell,  although  at least one  appears
always in the immediate vicinity of the contractile
vacuole  (Figs.  1, 2 and reference 5).  Coated vesicles
are associated with the periphery of the dictyosome
cisternae  (Figs.  1-3  a)  and  with  the  contractile
vacuole  (Figs.  1,  2).  The  coated  vesicles  of  the
contractile  vacuole, however,  are characteristically
larger  than  those  of the  dictyosome  (Figs.  1,  2).
No  large  secretory  vesicles  (of  the  type  usually
associated  with  transport  of large  molecules  out
of the  cell)  are  present,  and  the  dictyosomes  are
presumably not  active  in secretion.
Near  the  center  of  each  dictyosome,  a  dense
structure  is  present  within  the  lumen  of  the
cisternac  (Figs.  1,  3 a, 3  b).  In  sections  tangential
to the dictyosome  cisternae, this region of cisternal
modification  appears circular  (Fig. 4); whereas  in
sections  transverse  to  the  plane  of the  cisternae,
the  outline of the modified  region  is  more  nearly
elliptical  or  cone-shaped  (Figs.  ,  3  a).  Occa-
sionally,  there  appear  to  be  several  modified
regions within  a single dictyosome.
No  exactly  comparable  dictyosome  form  is
presently known by the authors. However, Manton
and her associates  have  shown  that  in  the forma-
tion of scales  an intracisternal  structure  (the form-
ing  scale)  may  be located  within the cisternae,  in
regions  presumed  to  be  forming secretory  vesicles
(6-8).  Also,  Stoermer  et  al.  (14)  have  shown  a
product  accumulation  ("dense  bodies")  in  the
central  portion  of  the  dictyosome.  However,
whether  these  dictyosomes  are  related  to  those
described  here  is  not clear.  It  seems  more  likely
that the intracisternal  modification  shown  here  is
a  form  of  the  "osmiophilic  conical  substance"
seen  in  dictyosomes  of Distigma  (see  Plate  II  of
Mignot [reference  9]).  A more  rudimentary  form,
FIGURE  3  a and b  Transverse  sections through  two dietyosomes  showing  the form  of the  intracisternal
structure.  This  structure  appears  as  a  dense  line  located  in  the  cisternal  lumen  midway  between
the bounding  membranes. The  dense line is structurally  different from, and  does not appear  continuous
with, the membranes  of the cisternae.  The arrows  point to two regions  of  the cisternae  which  are  only
partially modified.  Fig.  a,  X  140,000; Fig.  b,  X 200,000.
B  R  I  E  F  N  T  E  S  581FIGURE  4  A nearly tangential section  through a dictyosome  (d), showing the circular form of  the intra-
cisternal structure.  X 85,000.
FIGURE  5  More  rudimentary  forms  of  intracisternal  structures  (arrows)  are  also  occasionally  seen  in
dictyosomes from cells  other than Euglena. One form from bean (Phaseolus vulgaris) root tip is illustrated
in this  figure.  Fixation  was  done  in  2%  KMnOs  followed  by dehydration  and  embedding  as  described
in reference  10.  X 65,000.
involving only  single cisternae, is  also occasionally
seen  in  dictyosomes  from  other  cells  (see  arrows,
Fig.  5).  The  modified  region of a  cisterna  is  also
characterized  by  an  increased  intracisternal
spacing  and  by  changes  in the  surface  texture  of
the membranes  (Figs.  3 a-b).
The intracisternal  structure  described  here  was
common  to  most  of  the  dictyosomes  of  the  cell
and  was  not  restricted  to  those  of  a  particular
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